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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an ohmic electrode and its 
forming method which has a low contact resistivity with an n-type 
nitrogen III— V compound semiconductor. 

SOLUTION: When an ohmic electrode is formed on an n-type GaN 
layer 1 having a low carrier density, after forming an Al— Si alloy film 
or an Al/Si multi-layer film 2 on the n-type GaN layer 1. n+-type 
layer 3 having a high carrier density is formed by diffusing Si in the 
Al— Si alloy film or the Al/Si multi-layer film 2 into the n-type GaN 
layer 1 by means of thermal processing at temperature of 500 to 
600° C. An Au-Si alloy film or an Au/Si multi-layer film may be 
used instead of the Al-Si alloy film or the Al/Si multi-layer film 2. 
When the ohmic electrode is formed on an n-type GaN layer having 
a high carrier density, after forming a Ti film, an Al film, a Pt film and 
an Au film in order on the n-type GaN layer, thermal processing at 
temperature of 700 to 1,100° C is performed. 
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o-6 6 or:<D^mx&Mm$:'noz£iz<£o. ai- 

S i £r£l£fcteA \/S i ^112 ^COS i ^niG 
aNilti:M^tTn + Mil 3 & j&f&TZ> 0 

[0031] z(Dms(D^mmm\z^mi. m2<nmm 
mmhmmum^zm^x. frcD&otem&zmzzt 
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Z>££h\Z, P t!5 fC£ 0, ^©31B#{CA 1 - S i £ 
M^diAl/S i^il2«ttTlitao^K 
ihU Aum6frt><DAu<D&WL\ZJ:Z>^&$:8] 
±-?Z> Z £&X$ Z> £^om&ZnZ> Z £&X% 



(5) ^^^P 1 0 - 2 2 4 9 4 

8 

[0034] ^c, ^(D^m<D^s(Dmmmm\z^^^ 
-^v2mm<Dte&^mzr}^Tmn-?z>* -com 5^ 

II^SUC&UTte, S8(C^-r<i:^lC, niGaNi 
l±lC0iJ^^/P$ 1 0 nmgg^lS^T ii7^Ml 
fc&, COTil7±l:Al-S i&ftlSfcttAl/ 
Si^il2^^All4«Mn o -£<Oft!lO 

z£\t, m2<Dmmmm£mmx$>z>. 

[0 0 3 5] :0S&, TiJK7iCcfcD, ^<D±<DA 1 
-S i ^£l£fcteA 1 /S i ^H1243J:r>*A 1 14 

(CC?)Til7(£>Ti<hn§JG a N/1 1 <£>N£;W£f& 
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1 0 6 4tJ:0 *>(£^3 6 3t:"eil»J6»*fc» (HI 

2) , ^©iftcfTtonajifcMciasftftwrftiii* 

T't^?5^T*§o CCDAu - S i ^MSfcttAu/ 
S i *BK8<0ff£te0yAtf 1 0 0-2 0 0 nmTfe 
S. Aug6O9$li«ia2-0 0-3 0 0 nm 

[0 0 4 1] *L dO)«^^»9<7)^llE»ffiJC<fcS* 

*«5»»C45^Ttt, S13fC^T<fc^^, niGaN 
Ji 1 ± KM l 0 nmSScO»^T i 1817 

b^c^> C©T iR7±l:Au-S i&MSfcttAu 
/S I#Jlll8«J:tlCAuM6«ltS3R*ttK:J:DM% 

[0 0 4 2] C©*9©*JS»l|t«fcntf, m8CO||j® 
»»t|5|*a:3pJjaKflI*T, &Mit}g^<a£0--JiCD{g; 

[0 0 4 3] dOSS^omi 0(^*Jfi»liJC«fcS 

aNJUC^TTST i/Al/Pt /Au«ifi(7)3j— ^ !y 

[0 0 4 4] tTl:l^ci;^(:, nlGaNiCat 
S*-5yJM©»»iLTIt TI/A1#*»T 
£>D, *t'J78S^l 0 17 cm" 3 gSOnIGaNi 
±I:t i / A l lI**ai»Si:<t 0»SLfc8> 9 
oor, 3 ofp<D»Mmz'ff o z.£\z£D, sxio -6 
□ cm 2 tm^xm^mmitt&mm^n^ (Appi.Phv 

s.Lett. 64(1994) 1003)) . L L fctfi * Z.<D£o\Zlm 
SdchlC^O, A 1 «BB»MfcL^nS!G a NI±i:8 

[0045] z<dt i/Ainmv&Mit&ifi&nmz 

te, 0 1 4f^Tcfc^^, 0 1^77^7161 1±C 
S i ^riSS^iC F-7' , Lfcn + iGaNil 2 SrfifcfiS 
1t\ ^<7>±C:jf2 1 0 nm(£>T ill 3*3«fctf#£ 3 0 
0 nm(DAlll 4 *Jt£fc*ffiK: «fc D**JMW* C 
<h^ct0^^Ufco n + aNi 1 2 <£> g EUtt^-igJg 
(+t'J7i|g) (Hall) a<5£JC<fcOa<3£Ufc 

n= 1 0 18 cm" 3 T'fe^fco T ill 3 <DM$L 
\z9c±L%. Tir H>Tn + ^G aNS 1 2 <£>SlEcDjftSg 

Dn + iGaNil 2 <D^m<n&itm&f&£; Lfz. 
[0 0 4 6] *(C, »*Jt»«[*JII«r*fc«)l^ uv 
^^-^cfctfXy^^KcfcOT ill 3&<£tfA 
1114^-x>^lt, HI 5IC^T«t'5&*« 



(6) 1 0 - 2 2 4 9 4 
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FflRS^, 4 Mm. 8 Mm, 16 Mm, • • • <h, 4 Mm 
©KftttKSMfcSttfc. fit, §H»tI<!:^0»« 
Wlgi ©PflCDfitStt* 4 SfffiTi^TS C t \Z£ 
0, j8ttJtfiia£a«SLfc. ^oaSftlCtt. Solid Stat 
e Electronics, 25 (1982)91 $##ICL^:« ::<7}&fitJt 
ffitriOaiJ^jgm^H 1 6 (C^To H 1 6 iZ^kT^ O \Z. 
T i /A 1 M§Mi«4 X 1 0 _1 Q c m 2 

^ffl^cRTA^fr^fc. £fc, 8 0 OX:, 3 0&OS 
fflSStt, 1. 2 X 1 0" 5 Qcm 2 t(g^J8«ltffi;fit«t 
^I6tl^:^, :oMTtttSS®^A l a*SS#Wi;: 

^fcffl»©»«Jt»gittT*0, A 1 ^7IoT^^^pC 
20 fz<, 

[0047] comi o<DmMMm\z&^T 

te, HI 7 3 n + iGaNll 2±CT i 

H3^ctr;AiIi4^Ml, $bi:^o)±i:p t 
Ml SiWAuRl 6SrHffi«|3BFffiJcJ:DW^«L 
fct£, &MWZftZ)o ZZ\X\ i±!OAuRl6ttA 

P t K l 5 USiBIBJi: A 1 IS 1 4 ^KttTg 
misTL&0<DZffi±?Z>tefr. Aull60Au^T 

&m\zmm?&z£\z&tt&&®±?&rz&<D*><D~v 

30 £>Z> 0 

[0 0 4 8] :<Z)Ti/Al/Pt/Auti^Mlt 
ffitfitBttSrS'l^Lfc. u©HI(fil:ffl^tKft©T iBl 

3, A1B14, P til 5UJ:^AuKl 6WS5« 
fn?ni0nm, lOOnm, 10 0nm4octt^3 0 

OnmTSS. Z. <D i&ft<D^t <D m <D C ±iS<7)T i 

/A l««(0»*Jt«fi<OjHI^JCffl^fctt*4t|S|«"Tf* 
So d(7)tg*itStt^ffl^^m^Hl 8(C^"T 0 HI 8 
j&*StoJ&*3«fc3K:, 7 0 0 € CJK±<7)iaKTJ!*«l31«rfT^ 

^ilCJ:0«ftklt«JK^ft»^fiTL, 9 0 Or, 3 0 
40 &<D»MWWZ\Z1. 4 X 1 0 _5 Q c m 2 ^fi^^««Jt 

«tft«a*»e>nfc. z<D££<D»Mmtkm*T i /a i 

[0 0 4 9] 9 0 OX:, 3 0&<DfbMm'&<DmM^M\Z 
\Z&>p<DWih\*¥L*>ntz&. T i /A 1 H^O»£tf>cfc 

Tz« LAc^oT, Ti/Al/Pt/Au|i*ffl^ 

50 
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[0050] eui, ^<D^m<Dmmmm\zz>^xM:^ 

[0 0 5 2] 

[5S9J<BS»*] K±RWLftJ:5i:. ^©«M^«kn 
tf, nl»b«* I I I -VU6ft^*»#±©S i ft 
<&tfW«BtftWU f^nSSWl I I - V^Hfc^r 

ffl»b4&» I I I - vtt{t&4&¥»fl"Ncs i &<£tsm 

nSSffc^I I I-Vif^W 

[0 0 5 3] Z.<D5£W\Z£tll<X, nitttSl 

I I-Vift§«|***±i:i*TlE P t 

R^tfAulRtttSCilCcfcO, niMMI I 

[HiBOflMittKH] 

[HI] c<Z)^H^cDmico*ffi^ffi^i:^^--^^^a 
[02] l ®*lt»ii:ct**-5 y 

«©»j5S*ttftR*'T*&»<ox*;m=-/t> KHT* 
[04] Al-SilS«t$)§ 0 



(7) ^I8¥l 0 - 2 2 4 9 4 
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[05] z<D&w<Dm2<DmmMmiz£z>*-$v?m 

[06] C^^coS3<DHS6^S|{C«fc^^-^ y 

[07] CC0^B > gcom4C0||SS^^(i c i:^^-^ 

[08] C^^a^(7)m5^||iS^^lcJ:^>^-^ >y^m 
S(7)^^^ffifti^B^"r^/ca6^»TS0-cfe^o 
[09] CO)*^60m6co^ffi^!ilCci:S*-^ 

[010] z<D&w<Dm7 <Dmm&m\z&&*-*y>7 

[011] C0)»W(OS8^I«!li:J:St-5y^ 

[0 1 2] Au-S i %k<Dftm~e$>Z>o 
[013] ZL<D5&m<Df&9<D$zmJ&&\Z&Z>*—*y2 
ti^)«ffi*ffi«R«tSfc«)©l(rfflBT*S, 

[014] t i /a i mmnmteit&mvmizizm^z 

nfcttWftS-TKHHT**. 
fl? [0 15] T i /A 1 ma^ftftfcJtffitaOffl^JCffl^e) 

[016] T i /A 1 ««©«*it«»i45«fctJCS/- hffi 

[017] OOHSS^^tCctS^--^ 

[018] d<z>5e9ia>3s i ooiii6^!Bicj:gjgj£$n 

[t^OKE] 
30 1 • * • nSGaNI, 2- - • A 1 — S J 

ttAl/S i ^11, 3 - • • n + 11, 4, 1 4 • - 
■All, 5, 15- • • P tl, 6, 16- • • A u 
Wk. 7 s 13 - • - Til, 8 - • - Au-Si 

&rz\$Au/s i&mm. 1 1 • • • cb^^t-tts 
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